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REVIBY OF Ya, I, FRENKREL!S 'PRINCIPLES OF THN THEORY C¢F THE ATOMIC NUOLRI!
¢, B, Zhdanov

(NOTH: The following 1s an abetract of a review, by G. B, Zhdanov, of Ya, 1.
Frenkel's book Printeipy Dgorii Atommykh ¥ader, published 1950 in Moscow and
Loningrad by the Academy of Scicncoes USSR Press; 296 pages, 14,50 rrubles, add
5000 copies, This reviev appeared in the 'Physics ond Mathematics Review' section
of the journal Sovetskaya Knies, April 1951, pages liw17,

In tho first part of the roview the reviewor points out the defoots of the
boolk, in the manner required of all true adherente of communism (oriticism, aven
solf-oriticism, to detoct schortcomings is a very important concopt in Soviet 1ife).
Tn the second part he finally describes the book!s subjoct matter in the order of

sppearance in the book, with eritical comments, )

Pronkoel has posed the problem of acquninting the ordinary physiciat or
engineer with the main propertiecs of nuclesr nnd elementary particles and gives
the key to the understanding of the most important nuclear processes - namely,
nuclear reactions and radioactive transformations, Considerable space is also given

to a deseription of the structure of stable nuclel (mainly in the aﬁpendix).

Although the book being reviewed is written on the basis of a course of
lectures delivered by the author it does not meet with the author!siintended
purpose of a falrly popular book for readers of moderate scholastic baclkgreund,
Anparently thise phortcoming: ie connected with the tendency of the author to utilize
originalr-matter, in themself vexy valuable but insufficient for a systematlc

oxposition of the subject,
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Another defect in the bock ig that the author overleoks the necessity of
orienting the renders with move or less definlte 1evels of preparatory material,
although he tries to mitigate this defect with asterisks, by which he tags the
move difficwlt sections in the book., Tor example, the author glibly dlscoursos
on the most cemplex provlems in the theory of elementary and compound particles,
whose formulation roquires a mich greater solentifie outlook than the elomentery
1movledze of atoms end eloctyons asswned to be possossed hy his readers, Dven the

mere sbating of some problems requires lengthy preliminary explanations,

Ohentors I and IL conolst mainly of ¢ proliminary information of vory
diverse character; a doseription of the nuclear model of the stom with a method-
1opl investigation of nuclel with the oid of foot charged particles; an exposition
in the theory of solids and fluides o troatment of the problem of the internal
energy of elementary particles) & depeription of the general proverties of elementary
porticles; and an explanation of epln and the nature of statietics, In these two
chapters the suthor acquainte the reader with the original ideas of ordinary wave
mechanics and the more racent gquantum electrodynsmics, He also reports the present-
doy problems in the eroation of o relativistic guantum theory of comolex particles

and the auantum.field theoxy of elementary particles.

Chapter III, talking up the main theme of the book, begins with a description
of the genersl properties of the nuclei eand a very fruitful model of the nucleus
pe o fluid drop and then passes over to o descriptive representatiod of the nature
of elementary interactlions of nucleons in the nucleus. The author successfully up-

plies the so-colled method of the self—concordant fi91d to the study of the gtructure

of heavy nuclel and bo the snalysis of the energy valence of stable nuclel,

The following chavters gives a successful oasily understandable qualitative
and quantitative explanation of gpontancous fission pnd alpha-decay of heavy nuelei

on the basis of the tunnel effect. More speci ically:
sl il .
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Ohanter ¥ contalns mainly desoriptive matter on beta and gamna rad;gﬂctivi:w

(natursl and artificial) and on nuelear fiselen, Oonclderable attention is directed

toward the processes occourring in the atomie bomb.

Ohanter VI 1a devoted to an investigation of the nwolear roasotions involved
in the trensformation of heavy naclel under the actdon of incident particles, using
& thermodynamic method of analyzing tho erclited states of the nucleue, It do also
devotod to the solution of the problem on affective oross sections and resonance
phenomena in reactions aecording:the medel of m complex nuoleus and general wave=
mochaniocal representations. Ya. Tronlkel! does not eliow any quantitative epplication
of these mothods tc cosmic rays, to the analysis of ﬁuclaar deosy from tho point of
view of the theory of "auclear evaporation', or t0 nuclear roactions (for exanple,
the genersl bohavior of effective oross section for noutrons as & function of their

enorey) .

Chanter VII discusses the peculiarities and kinetios of nuclear reactions oc-
curring in very hot stors, and the role of these reactions for the energy balance and
etellar evolution, The author lesves his maln theme, when he expounds on the problem

of gravitational contraction in stars,

In the apvendix, tho authox, for some uakmown resson, leaves provlems that
are very close to the main theme of the book: the theory of the deuteron and the
analysis of tho collision of two mucleons: that is, problems closely connected with the
study of the laws of elementary interaction of nuclear particles, and also the analysls
of the periodic regularities observed by the propertles of the atomic nuclel and

tholr troatment from the statistical point of view,
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